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<> 20 meter Solar sail FEM 
❖ Mesh Density Study 
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20 Meter Solar Sail System, Finite Element Model 

♦ The system model includes four sails, and four masts 
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The Sail Finite Element Model 

♦ Quadrant 4 shares basic mesh with other quadrants 
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Mast Modeling 

♦ The mast consists of three types of elements 
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♦ 20 meter Solar sail FEM 
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Objective: Determine the element type and size that best represents 
20-meter solar sail under ground-test (Gravity) load conditions. 

Procedure: Compare displaced sail shape from eight different finite- 
element mesh configurations as listed below. 
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♦ 20 meter Solar sail FEM 

♦ Mesh Density Study 
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Examination of Quadrant 4 Only 

♦ To simplify the model, only quadrant 4 was used in the 
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Ten Parameters Were Varied During Optimization 

❖ The two halyard loads were varied independently (2) 
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Optimization Parameters for the 0 degree spreader bar angle 
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The Static Deformation for Quadrant 4 

The 0 degree and 22.5 degree cases were used 
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PG Deflection Results for Best Fit Analysis Results 

Quadrant 4 for Quadrant 4 
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♦ 20 meter Solar sail FEM 

♦ Mesh Densitv Studv 
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System Dynamics Analysis Proceeded by Steps 

♦ An initial analysis was done with identical sails and tensions 

> The model was based on quadrant 4 

> The model was prepared before the final weighing of the sails 

> A pre-test analysis was performed and the results were provided to the 
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Test Data Was Used to Tune Boom Dynamics 

<$> Testing was done on the booms without the sails attached 
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A Number of Challenges for Dynamics Analysis 

<t> The four quadrants had different average tensions 
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Decreases the stability of the analysis models 
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❖ Mesh Density Study 
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